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NNCI @ STANFORD 

 

Provide access to world-leading facilities and expertise in 
nanoscale science and engineering for internal users and for 

external users from academic, industrial, and government labs.  

 

Develop and propagate a national model for educational 
practices that will help students and visitors become 
knowledgeable and proficient users of the facilities. 



3 

Facilities 

Stanford Nano Shared Facilities (SNSF) 
~940 users/year 

Stanford Nanofabrication Facility (SNF) 
~ 440 users/year 

Stanford Mineral Analysis Facility (MAF) 
~25 users/year 

Environmental Measurement Facility (EMF) 
~160 users/year 

~30,000 ft2 
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Expertise 

35 expert staff members 
 

~170 faculty members 
 

5 deans 
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Stanford Site User Data 
Yearly User Data Comparison 
  Year 1(12 months)  Year 2 (6 months) 
Total Users 1142 945 
Internal Users 952 791 
External Users 190 (17%) 154 (16%) 
      
Total Hours 113,089 52,288 
Internal Hours 94,996 41,963 
External Hours 18,093 (16%) 10,325 (19%) 
      
Average Monthly Users 520 549 
Average External Monthly Users 74 (14%) 82 (12%) 
      
New Users 542 232 
New External Users 89 (16%) 42 (18%) 
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Users: Lab Fees – 1st Full Year 
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Sampling of external user affiliations 

Currently ~140 active organizations! 
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New External Users 2017 
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Sampling of new external user affiliations in 2017 

 ~ 51 new active organizations! 

`` 
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Facility Upgrades and New Tool Capabilities 

• Since start of NNCI:  
– ~$5M equipment  

• Source 
– ~$0.7Mk NSF MRI (XCT) 
– ~$4.3M University funding 

Nanoscribe 3D printing system Heidelberg MLA150 Direct 
Write System  

Leybold RF/DC 
sputter station 
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Research Highlight: Rigetti Computing 

• Motivation: develop a scalable quantum computing platform for 
artificial intelligence and computational chemistry 

• Technique: fabrication of Josephson junctions, comprised of 
aluminum electrodes separated by a thin insulating barrier  

 
a) Fabricated transmon qubit. b) 
Bilayer e-beam resist stack after 
JEOL 6300FS e-beam patterning 
and double-angle aluminum 
evaporation. c) False color 
image of the Josephson junction 
at the end of the fabrication 
process.  

Rigetti Computing is a leading quantum 
computing start-up which recently 
raised $64M in Series A and B funding. 
The company was founded in 2013 
and has currently about 50 employees. 
http://www.rigetti.com 
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Single-molecule sensing 
with a nanopore device. 

Voltage V applied across a 
single 27nm diameter 
nanopore, while measuring 
current through the pore 

Research Highlight: Two Pore Guys 

• Motivation: single molecule 
detection platform based solid- 
state nanopore technology  

• Technique: fabrication of 
nanopore using e-beam 
lithography 

Two Pore Guys makes a digital, hand-
held, testing platforms. Closed a $24.5 
million Series A round in April 2017. 
The company was founded in 2011 and 
has currently about 50 employees. 
http://twoporeguys.com 
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Education and Outreach Activities 
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Nanoscience Summer Institute for Middle School Teachers (SIMST) 

• SIMST: 3 day workshop  

• Emphasis on hands-on and 
experiments like ferrofluid, 
self-assembly, and dye-
sensitized solar cells 

• Follow-up workshops and 
support throughout the year 

• Plans:  
– extend program with an 

Research Experience for 
Teachers (RET) 
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Partnerships: Cal State University - East Bay 

• Fall 2015: Prof. Ryan Smith joins 
proposal for NNCI, CSUEB’s first field 
trip to nanofacilities 

• Fall 2016: Prof. James Tandon visits 
with computer science class 

• Spring 2017: Prof. Smith brings class 
to perform fabrication & 
characterization methods in SNF. 
Highlighted in Stanford Report 

• Summer 2017: Prof. Smith prepares 
educational journal article for 
submission with Stanford  

• Fall 2017: Prof. Smith is onboarding 
as a user to utilize more instruments 

Staff member Uli Thumser performs an oxide etch on 
photovoltaic cells samples students brought to Stanford 
Nanofabrication Facility (SNF). 

Professor Ryan Smith and his students are gowned up 
and prepared to enter the Stanford Nanofabrication 
Facility. 

Developing similar partnership  
with Cañada College 

http://news.stanford.edu/2017/06/30/local-students-explore-science-nanoscale-stanford-tours/
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Researcher Education 

• Motivation  
– educational practices that will help 

researchers become knowledgeable and 
proficient users of the facilities 

• Developed pilot modules on an 
edX-based platform 
– plasma etching and wafer handling 
– Under development: lithography and 

light 
– microscopyontent development 

includes resource research, media 
production, and lab-specific training  

• Coordinating to utilize network 
resources for content 
development and deployment 



17 

Network Activities 

• Nanodays 

• Workshops 

• Webinars 

• Teacher Development  

• User Education & Training 

• … 
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Network Activity Highlight: 2017 NNCI ALD/MOCVD 
         Symposium 

• Stanford and Harvard co-hosted symposium in April, 2017 at 
Stanford University.   

• build networks between university shared labs  

• Technical & research talks  

• Participation:  
– 13 Universities, including 
– 9 NNCI sites 
– 100 researchers, including  
– 46 industry participants  
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National Nanotechnology Day – October 9th, 2017 

• 100 billion nanometer race 

• Remote tours 

• Classroom visits with hands-
on activities 
– Staff and students visited 

local middle schools, 
utilizing SIMST teacher 
connection 
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Panel discussion topic: Future Research Directions 

• In-situ or in-operando 
techniques 

• Integration of soft, bio and hard 
materials and approaches 
– Attract users from new 

communities 
– Integrate users across facilities 
– Brochure 

• Focus on unique capabilities 
for non-traditional users 

• Cross-platform, multi-technique 
data blending 
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Thank you! 
nano@stanford provides access to world-leading facilities and expertise in nanoscale science and 
engineering for internal users and for external users from academic, industrial, and government labs. 

nano@stanford is supported by the National 
Science Foundation under award ECCS-1542152 

http://nanolabs.stanford.edu  

Facilities feature: 
• ~16,000 sqft fully equipped cleanroom facilities, including 

resources that are not routinely available, such as an MOCVD and 
advanced e-beam lithography  

• ~15,000 sqft of characterization facilities, including SEM, TEM, 
FIB, XRD, SPM, XPS and unique tools such as a NanoSIMS, and 
a scanning SQUID microscope. 

~1,200 annual users take advantage of a comprehensive array of 
advanced nanofabrication and nanocharacterization tools available within 
the Stanford Nano Shared Facilities (SNSF), the Stanford Nanofabrication 
Facility (SNF), the Mineral Analysis Facility (MAF), and the Environmental 
Measurement Facility (EMF).  

Broad research portfolio spanning 
traditional nano areas as well as life 
science, medicine, and earth and 
environmental science. Education and 
outreach programs, including a library 
of just-in-time educational materials, 
seminars, public events and tours.  

5 um 
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